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Abstract: 

PROBLEM TO BE SOLVED: To provide an image processing unit that automatically sets a concerned area in an X- 
ray image, encodes the image of the area, increases the information quantity of the X-ray image in the concerned area 
much more, compresses the information and encodes the compressed information. SOLUTION: A discrete wavelet 
transform section 2 uses discrete wavelet transform to transform a received X-ray image, a quantization section 3 
quantizes a coefficient value corresponding to the concerned area by regarding the coefficient value to have a relatively 
larger value with respect to a coefficient corresponding to a non-concerned area and an entropy coding section 4 
generates a code sequence where the qantized coefficient values are encoded. A radiation area extract section 302 
detects an X-ray radiation area of the received X-ray image and obtains a histogram of the pixel value of the radiation 
field to detect a void area and extracts the concemed area on the basis of the void area. COPYRIGHT: (C)2001,JPO 
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EV 498 827 987 US 



I#ffF«*c7)|EH] 

itnmu wimxmm^<oiimxfm^m<omm]^itzf 
■rmikom^. mm^m'b^m\^m^^mmmL 



mm,xmm'^^wmi^:^-^\^y vmk^^^^xwsk 

[f»*Jl9] gfrE^&Jt^iUi^ttixs-eii. wiEflgw 

[fS^^iol flftl5S't.>««ttttlXS-ett. MlS^fe 

4*®: i -r 5 8 X (4 9 Jc|S«<^Hfi^«ia:*i£o 
[f»*3Sl U S!nSMtt^1^WXS-ei4. StFlBXlSH 

^<Djiia«««co¥i^iiijgi[>65, «IlBXji8ii^^feoti^^«6 
dSfcStWWt. «lrlBXllH^(0^uf«;)^rSj<oawu 
6 w t ^mm. 1 1-5 8 (c|B«©iii^«!ia*jfe. 

[it*«i2i «ri2tf#<kxs-eHt, tfriB«»«Sr3i 

31 «rlBft^^bXa-0{4, WIEM'L^MWC 

[t»*3®i4i iriBr?-^?ijsr«^^bi-5«^<iixs 
«(ria«^flsxs-effi-8-$ixfc#Scfi[*ia»»^^k-r5iS»S 

ttl*9l 5] I»*«8 73»S1 4©^^■fi^/!)^l«^i:lB 

[0 0 0 1 1 
[0 0 0 21 
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(ommm^ir-ssm^t \.xmti^'t?>mimmm^m 

(#WB35 5-1 24 2 9#^a. i|$MBg5 6-l 
1 39 5-^ilf«/j:if) . 

[0 0 0 31 *:fc3fi¥, H^^^^t-fer:/■^^^ffifflbT. ±ib 

m^^'siuutLxmti^'^^^ticx'o. wiMmo:>m 
5. 

[0 0 0 4] 

a • {Rm-r?>mm. ^(D^mMi>m:k^£^<oictj:^x 
[00051 mx.\-£. »±m^(Dm^mmf^it:^^t 

VXl sot I TU-TtCi!Jt!j^$HfcJ PEG-C 

i^i^c*5v^T^4f3t»:6*J^i^-rvgf«| (dct) ds^^s^v 

TV^So J PEGl::oVNT©!¥*ffll4, tft^^I TU-T 
Recommendation T. 8 1 | I S O/ I EC 10 9 1 

[0 0 0 6] ja¥-CW;iltlc6<I!>^->'^?' h^ife (DW 

[0 0 0 71 i&ijs xmmiSL<DminmLx\i. mmm 



[0 0 0 81 :^mmti±^i9tmi\^f&^Xi£^h±h<0 

x\ xf^mm(D§S'mmi:mmmmLxnm\:x% 
[0 0 0 9] 'ktz:^mm<Dmit. xmmik<Dm'bmigi 

[0 0 1 01 *fc*5ilM©ie<Jtt, Xilliii«©il'il^«« 

[0011] 

fip*>. Ativitxmm^'DxmmMmm^m'tim^ 
^&ttw-r5M'il^««caw#st> mw.xmmmi:mmm 

[00121 ±IES6<J^Sr]^^-r5fc*ic*5gW®iii«l«!! 
i^H^roXi^fi8W«Jg^<^W1-Sfi8M^1^ttlXSi:< S(F 

WXSt. BfllEX«IH^^IIIif»i>:i^-:^i^s/ MEglSr 
ffl<.^-c3g«ii-5iiilfe««ixsi;. «iifBiii«i|giiix@-c# 

^>hmmzim-t^m\^nv.ximm^x^^^m.b u 

[0 0 13] 

[^g^cDHjsojgffi] iiiT, i^¥smm^^w\^xiimi^ 

[0 0 141 :L(r)%1S&<r>jm\z^\'i^wmt. *«:«U^ 
tt. A;^iiii«lSr)l?«fl.XXi^<DfiSlt®«Sr«tt|b. ^-o 
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loo 1 5] ^T, mL<fSim-r?>. 
[0016] m 1 :$imm<omm<Dmm\:L^i>mmn 

[0 0 171 HllrjsVNT. l«M^y'-^SrA;'3-f5 

ttTi^^'/w* ^ 7 /i if ©a^aa. xttaftiHiiji t ©>r V 

h^J^KDiscrete Wavelet Transform) ^^fri'SBIiClJ' 
^^■^S:tll:^-^5. lift. mVlLKtlUlii^hAtl^ti± 

[0 0 181 ^£$s. :^mm(r>mmi\^m?>mmt. m i 

[0 0 191 K±ro«fiK^^:*^v^T. *-f> m^Atitii 

d (n) =x (2n+l) -floor ( (x (2n) +x (2n+2) ) /2) 
s (n) =x (2n) +f 1 oor ( (d (n-1) +d (n) ) /4 
fit. X (n) tt^m^t^iSM^m^-efo^o * 

fc, ±S;{c*3v>T floor {X} l±x*i@^/j^v^ft:^ 

[0 0 2 51 &.±<r>^mKS:^. m^ts%ii>^h<r>m 

[0 0 2 61 02 (c) ;i0 2J!>C7C«il»i:i^3:->< 
#S:?IJHH1, HLl, LHl, LHH^J'WP^n 

[00 2 71 wm^m 1 1 14. ??-^{l:*f^i: 'itSjiifiK 

'i^M^S (RO I : Region Of Interesting) SrftiSb, M 



[0 0 2 01 :L<Dfm^^-m''yvmm2^^ xts 

[0 0 2 11 02 (a) ~ (c) {4, *llffi<DJgJitC« 

5il«:i'3i-:/Us' MEmg|5 2©S*«^i:*<Dg!i^^Sr 
[00 221 B#KA*«P 1 !4^p5A;'7$tbfcH^ft^l4^ 

2 0 i{cisii$ix. ^mu2 0 2\cx.'o\mmy)-m 
^fix^^imi)^'i7t>ii. ffu^^^y 2 0 1 

[0 0 2 31 *^llg(DJg^g^c^3v^T{4, imu2 0 2\z. 
ism^m<Dmis.^m2 (b) i;i^-r, l^la^c4ov^T. 
xti^fiim^m^\mmm^2 0 4Rx/^'>^^^y:f 

7 2 0 5 w»;?^-g-t>*jc: i •? . fflicT Kuj^is itjt^p* 

>'-<;^ (Low-pass) ISicfc J; t/>'N'f/-«;^ (High#IS:Sr« LT 
[0 0 2 41 

(iCi) 

«2) 

[0 0 2 81 EI3 (a) -7;=^^1t#Sr^^t-5S8© 
[0 0 2 91 V^*E|3 (a) <^£«{w;T%f H'£.>M 

IS («iT. Jt^t-sJUt) i: LXMm<7)mmmM^fiitm 

m<omimmistmmtfi^x^.^i, 
[0 0 3 01 :i(ox^icfi^mii^±-^^i'^m<om$:m 

3 (a) <D^mK^-t^ r<^0!llJ:tJV^TW:. 13 3 (a) 

«rto-r;:^^'1f#(0K's/ "1" , 
If^roifyhtt "0" Z.i\.h^7.^>^m. 
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[00 3 1] mmi^ 1 1 ^(on-mm 

14. «^l4Xi»iS^o«^. laSPjEffiili^. SSBliJffiiii 
im. la^$^^^cv^W^feA:^a i ©l«#^'«;^/v«tc: J; *) 

[0 0 3 2] m^mm mt-^m) 

( 0 0 3 3 1 m 1 \C^-rX 5 IC. ^«t}t5£SI5f4. li^ 

S53 0 3. 2i['fb«!!a«l53 0 4, *7d-ni7-«!!a|fB3 
0 5Srffix.TV^5, iii^iffi/MfB3 0 lX\t. (2 6 8 8 
X 2 6 8 8) iii^<DA:^i®^J-*ftT. (33 6X33 

6) mmnA<Dm'm^^m:f3-rio m(-i^<toaroa 

hit. i(Dl 2\^v h©Tte4lfs' h?r9ML.T8lf 
[00 34] Mlt««cttWg6 3 0 2 14. A;^iii^<0^«: 

5. r©xillAlt^i««(4, A;(3HI&o^ffi(;i5>*L-cv^ 

[0035] r r -ett^-f ftlOJc:. JiltWiR 0 oWilSr 

!pJ3gSr. Ill4:'!;MI216^#KU-Cia§g-t-5, 
[0 0 3 6] 04 (A) (4. A;^»$ti.fcH«^<^-{aJ4r^ 

■t-E-c&s. t.L.c:wA;^H^««4 0 0icfig 

ltOiKt)«JaE>o-CXit|o*flg|t§i5^^«s&5i:i-n«. 
(0»5^{4H#fcO)SjaM«(Cj>5t#;te>tv5o ^(Dfc* 
A;'3H«^^«4O0(Djiffl^*ecoaig1B<^¥*Sffit. A 

m.nwmm'm. ^^<r>^nm%m.i. •? 'b*?! 5 %£t± 

SriiJS-CtS, 134 (A) {c:*5V^T. 4 0il4Xi|fi8 
Jt®«*g^L. 4 0 2{4||'L^|l«ESrS%LTV^5, 
[0 0 3 7] H4 (B) tt, A:^WIfe®«4 0 0»;i;fclt 
5^ija®«4 0 3 t't''ij>««c4 0 4©-fil!ISr*1-|2-Cfc 
5. 



[0 0 3 8] :irT*fi8lt<^^!9;i5&5#^(4. KhWik 
4 0 0 (Ornish t m:^f^<Diti^ii\zM UT:/n y 

022>:m5)-«tA^?)f->>;^S:2^ttt«-r5c ^LT, S 
^i^i^tim^i^tf)XmiHmi$i<^i^^i:^)^^^ 

[0 0 3 9] 04 (C) f4. z/n^r'C/'Vttfi©— tajt 
LT«:^n7 7'</V'4 0 5, i^87'^7r^>'^4 0 6©}* 

[0 0 4 0] 05 (A) tt, 2»C|S5^lf-^tfefflCDfia|Sr 
4 0 7J4:;''n7r'r/VSr. ^15114 O 8l42J!fe«S5^ 
^^rtl^Jv^LTV^S. 0 5 (B) {4«-yn ^r^f /K^ 

4^05 (C) J4, *)|il«|{raa$*VfcflaJH««c4 0 9 

[0 0 4 1] t;^ hi5^7A<ii*fa3 0 31*. 

i±igi53 0 2 xMMm^t L.xmiii^ix±mmcMvxm 
mm(DmAmw-r?>, ^^x\ mmmtxmoAtim 

(DMfS^ti. ■i«1I*S:*:t{ttitfAi*4-iJ;*:tVNtv>5B8 

[0 0 4 2] -«!:icffisi5. m^^xm^(Dmii^hi>\z 

rtbP>tr-^<0S:Sr«IW-f5^i£r4. 

Y Vy J^^m^tW&\^Xn'-/<.:^y ^ i:t>'\-f 
T. ^:<0^(C2!?c'«^^*aaSrm\ rro2j5tlSt^>*!!;a(0 

9, fc--i5'iJ53m-b«^m$^xS»&!»5fc5, 

$ iX'S V ^Ji-a•^4Pgfe(t (4it V ^ t H^Jg L. * fc 3 iSgJl 
±«^W$*tS*&»4;'ctv>»i5A-?>2^@^S*^U-t. iS 

[0 0 4 3] g|6J4. Mlt«i®(^<?3fc:^ St/ 
1^IHi$tLfclgfe(tM*E<^t°-^ 6 0 1 ^n^-tmxh^, 
^r-e, ^ftltd5$>5tiHJ»f$tvfc»^J4. ^:ro^a»t 
Wlf-^'|6SPSr*iJfflL-C, 2«{k«i!aSB3 0 4JCJ;t3 

[0044]j5cJc:, imcVkmU^Q A\zi,-:>x, use 
WteitAJfeSfe^), ^7;*-ov'-«!!ae?3 0 5-C7W/V' 
*<Dfc«)|;:3^o-i>3>Sr3d^e)5pi^mStT5o ^r«> 
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^(Dtii:fjt^m\ mM^m^o 9i)-hmwmm^nm ^li;^7^->>'^cJ;•3»^^^kL. ^(Dm^imKn-ti>4i^ 

[00451 t'f-itn 3 H:. Lfc#ic^9f [0 046] 

q = sign (c) floor (abs {c)/A) (^3) 
sign(c) = 1; c^O i^4) 
s i gn (c) =-1 ; c<0 (^5) 

5, r<D»^tt^igicl:^fb«^f*ptv*v\ [0 0 4 8] 
[004 7] ifctcft^-fkgp 3 ^i$.mi&U 1 1 d^t) A 

q' =q X 2"B ; ni= 1 (^6) 
q' =q ; m=0 (^7) 

rr-C, mH^^ft-^^b-f VT^s^i^J^cOfiigtCijMtS-r [005 1] ^^^^^ h n f^^^^bSB 4 tt. I:^^b«i53 

[0 0 4 9] US (b) RXf (c) (4, r<?5->7hT3' [0 0 5 2] 11714, r <D3iy h u f^^-§-{bSP4 (Ol!)f^ 

■f\ci.^mi-it4yr'yi'^(7^m{t^mm-r?>mxh 'kmm-ri>m-ch*) . r(D^(c*5v^-c^44x 4 

5o 03 (b) KifcVT. 3ooDi^://^i^K»c:#>«r3ffl SrJ^o-^://<i^ Krt<oM^^c^^:*5^/^Tlpo©l:^W 

^{t:-!' V7^s':J';^{-*5(t'5-^;^^(offi;55 "i" h 6" . "+3" <D|S^Wbrv^?)„ a^vfof^^^Lgp 

03 (c) fc^-fJ: 5 fc/iS. 3" ) S:**. ^S:»cJ; Dft:*:©!:^^!:^^:^?*^:?;^^: 

[00 50] r(Dj;5t-^MSnfc»^{l:^ vt's'^';^ ^mi-SfcftJCiejS/iifs' hScsSrffitf 5. 

tt, ^M®3:vhnlf:^^{t:gg4l^m;^(^^x6, [0053] 

S= c e i 1 (1 o g2 (a b s (M) ) ) (S;8) 

rifcei 1 (x) ttxJJi±cDS«i:(D'f-e*t>/h$V'« •^-•5. 

m^m^m-To [0057] 1^314. ^(DXo\c\.x^m^tim:f3^ii 

[0 0 5 4] |117IC*5V^T. m^n^mmit " 1 3 " "C •5^-^?iJ<Offi^Sr* bfcStt5&ia-Cfe-5. 

hiXDX. itt^^tol-lfS' h^SI4 "4" Xh'O. [0058]1218(a) tt^-^5lJcD^t*:cD«^Sr* Lfc 

— 'J^y;:^<t«©l 6fflcD*^b'f Vy'y^';^t4l2l7©:fe{i!l tcDt?, MHf4^'f>"^y^', TH i {i=0~n- 

(C:^1-J; 5iC4o(^lf hT'u— ^^5r^fi:t LT*!!!a>65 l) fi^-^ BSi (i=0~n-l) I4b'y 

> (PiaMSB-^^-r) ©^•Ifs' hSr2«#« (b) :^#^t:*r^i^iSBiS<0-!J--rX 

n^itU yfyh^^hV-J^ti.xmts-Tio JJctctrs. (*¥*iJ;U^ie*iRi<oiiiimS:) , miiii:mik<o^Mm 

hyu-vSrl w-^ywTtf, fiJlTl^^t. ^f^tfyh:?' «■T?$)5^^/^^c^f|JLfcK<01^-rX, 

-^m;^^iP5Jciii;^i-5, r©^, 'S-S^^k-fvf's'^;^ -ei4. H^fe^4^'•^'>'^^c^>Sl|$i^TV^)5:v^©-c, ^'T/i'lJ- 

[0 0 5 5] r«)3:i/|xnlf!f?^{t:|;:f4. ^W;^'{r-7 [0 0 5 9] fttC^'-f/W^S'yTH«)fi|^Sr08 (c) 

:/>'W3^^i:SNR;^'!r— 7P'/K0 2 0(0:&^;J5*)5, ^ JC^-f. 9^fV^y^THK\it^^9^jV<r>\fyV^Y 

5IS:lSi±$-&<edse>«^$*Sit*JBriUc*5. •(8^-Cv>5. ^—9\z.\t, W».tf^-:f 

[0 0 5 6] %^fkW^'&^7s>r-'7-f MZ.O\^XW^ h$S.»OU^/K 7-f /V^'^aSWiSJ-^^JfCV^ 
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(0 0 6 0] US (d) f4. *Slit©J^ffit;i*3{t5K'y 
f-://^yK (LL) Sr^feffit LT)ii!»c)5|«Ka*5j^</i5 

[00 6 11 z.(Oi,oti.n%m^\h-t^z.}i\^i.^^ m 

3!&-t-50 1 3 (Dmmmmi^Kck^ii. 5 r tjisnrtii: 

(006 2j»ctc, snr;^-^— 7:^>'^^co^^TlftW■f- 
[0 0 6 31 Ill9ttx SNR:^>^-7://K?5^(C^fi£$ 

[0 0 6 41 (a) tt, ^-^-JiJcD^^tDW^Sr^L. 
yittD-Cfet). lAmt:^^V^v^, THi (i=0~ 
n-1) l*:5''f/W'^s/^^, BSi (i=0~n-l) « 

(b) ic.T^1-<t5ic. #^ft:*]-^i:'tSB^<wf-^X 

[0 0 6 51 l!>CtC^'-r>'U--S'yTH(Ofl}figSr|g9 (c) 
[0 0 6 61 r.O^'^/V'^y^^THtCfi, -tW^^/W© 

ll«i?3:-y^^3/ h^lfe(DW"</w. y^}VtKr>mmi^ 

[0 0 6 71 I^E (d) 1*. *llffi<D?^S(r*3»tSK'5' 

yw-ySr^^tt LT*t*tti, iMyfvVf\^~-y 
[00 6 81 r©J;5*^?^E?iJi:1-5rtK<tt). « 



[0 0 6 91 ±^^b:fc*ll«<^J^li^w*}v^T. ^mm 

[0 0 7 01 *fcSiJ«:;^ffitbT*IIJg«}^ffi-C», 3c 
Vhatf#-t^blfli4jC*5VN-C|?-^<li-t-5tfy hT'k-^' 

[007 11 rroj;5(c. hT'u-v-SrSijrei- 
[00 7 21 ^\^. 'ikmy^\.itmi^^'^\t^Wi\^i- <o 

(00 7 31 la 1 0 ii:^mm(DT^mic^hm^m^im 
vhnif^-i-^kSB, sttjift^^isSB. 9itmmm^=^- 

(00 741 n^Atiueti. Mz.ti±m(Dn^i[:mm 

^:=-yhlcnLXm^-r^^^yp^-i>^'^tiii-?>o * 
[0 0 7 51 rcoaiv hDtfa-§-fbSl5 7(4, K's/h;^h 

<?>^o«-^fb^)iRSrE 1 1 iii^l-, 

[ 0 0 7 6 1 ia 1 1 (otcmti. 

(00 7 71 iie»fti=^{t:§5 8 1*. Atl L1ti^^t-( 
(00781 

c* =AXq/'2*U ; q=>tO (5*19) 
c' =0 ; q = 0 (S;i 0) 

U = B; m=l (^11) 
U=0 ; m=0 (S:i 2) 
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[0 0 7 91 lai 2tt, )S»llt1ft'?3:-:/'Uy h^«l«|59 

[0 0 8 0] mm (a) };l^oV^^:. A;^^ttfc^m#>IS 
«:p< ^ y 9 0 1 (cEts^n'So 9 o 2 n i jjcte© 

x (2n)=s' (n)-floor((d' (n-l)+d' ((n))/4) 
x' (2n+l)=d' (n)+floor((x' (2n)+x' (2n+2))/2) 



[00 8 l]*fcl^ia (b) tt^Q-afRg 0 2<D*0.a7'n 

p(D2o®7-f>'W^'«!!adSlfi$ix, Ty-f^Vfy 1 2 
0 1 1' J; Ts/^f-v^y v^r^tifc^ldfife-g-i^^ti, 

[0082] 

(iCl 3) 
(^14) 



rr-C. .(^1) . (^2) SO! (^1 3) ^ (^1 

4) Ki,^m)j^'Bcm.-)3lsi(rymL^^-^\^v V^9k 
^c*5V^•cl;^fb;^■r•;/:7'A;5s "1" -cfcf). If s/ ^7'^' 
[008 3] «±co*Q.Si(ci: t) Si^*s«7c$ti.Ti®^a 

;^ ^ ^©laitS^ttTfc o T t i V 
[0 0 8 4] m^. ^^7./r~7-f)Vti'^^\^\.1iM^ 

[0085] e^iiS^sfc^lflUJ: j; ») iiiiife*«5c UT^^ 

[0 0 8 6] IWBl (a) (4^-f-^J<D0iJiSr*Lfcia-C& 

r><D9-^ (THO) Sr/fs' h;^ HJ— A (B 
so) !6S^^i^■CV^5, rcDbTs' h;^ h !;-i>. (BS 

0) »cttEic^-t-i5{-. ftt>^sv^»«a^cm•t-5•^^ 

[0 0 8 7] «^^li»«{4r(Di^5' Y:^V'}-J^^fm 
i$;fiitfSitfiSr«^-t-5. HEI (b) \i.^^:fy<>Vb. 

xmni>i^^\mm^fix\^^, r©!^, 



[0 0 8 8] r^^tti^f■^^t:^{c^:^^b^f^3^-^3v^T. m 

[0 0 8 9] M(C, ^TOtTy hP'U-V-Srm^^bUfc 

[00 90] JJctCSNR^^'^-y^^/V'-e^gF-f-'fbbfc*^ 
[00 9 1] iEA±3$'</c^)®lc X t) Pi^^«5n*^^ Ufc 

[0 0 9 2] I^H (a) }iW^n<Dm^mL-k:i><OX$> 
S*6^'i«fiK^±[l9^cS-:3^^T^^5*5^ r:i-ei4iS 

io<D^-r/w^s'^^ (THO) sultry by— A 

(BSO) dS-^^HTV-'S. r.cOfcTs' h;^ h y-ABS 
0(ci4|ll(c^-t-i5{i:. atifi^'OK's' (If 
hS-1) !6»P>. TttrotTs/ hT'U'— (trs/ hO) 

\cmi^oxn-^i)imm^fix\,^?>o 
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